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Growth-phase dependent drug resistance in Escherichia coli and its relation to topology
regulators

Antibiotic resistance in bacteria is a universal increasing public health problem. The objective of
this study was to observe how the topology regulators histone-like nucleoid structuring protein
(H-NS) and topoisomerase | affect drug tolerance in Escherichia coli. A tolerance assay and
survival assay were run to observe the change in growth curves and percent survival in the
presence or absence of crystal violet and erythromycin. This work found that the effect of
topology regulator H-NS on drug exporter MdtEF activity is growth-phase dependent. This is
supported by both the tolerance assay and survival assay for N43 and N43hns mutants. These
results showed increased resistance in the logarithmic phase in N43hns, proving that hns
suppresses efflux pump MdtEF expression in the logarithmic phase. However, results were
inconclusive for the experiments relating to the topA mutation because the topA+ strain
RFM445tolC did not exhibit increased drug tolerance in stationary phase so the effect of topA
mutation cannot be tested under these conditions. Future experimentation should be
conducted in order to find the conditions needed to test topA and to test the effect of topA on
the MdtEF.
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